Cholesterol efflux: a novel regulator of myelopoiesis and atherogenesis.
Monocytosis and neutrophilia are well-established risk factors for atherosclerosis and seem to play a causative role in lesion development. Studies in mice with defects in cholesterol efflux pathways have identified novel roles for the ATP-binding cassette transporter A1, ATP-binding cassette transporter G1, and apolipoprotein E in suppressing hematopoietic stem cell proliferation, mobilization, and the production of monocytes and neutrophils in the bone marrow. In addition, stem cell mobilization to the spleen initiates extramedullary hematopoiesis, which acts as a monocytic reservoir. Increased monocyte and neutrophil levels drive atherogenesis and its complications. Increasing high-density lipoprotein levels and cholesterol efflux can reverse excessive myelopoiesis and stem cell mobilization, suggesting a novel antiatherogenic effect of some forms of high-density lipoprotein elevation. After a myocardial infarction, splenic Ly-6C(hi) monocyte populations are sustained by a second wave of stem cell mobilization from the bone marrow and continue to enter atheroma, accelerating atherogenesis. Because activation of cholesterol efflux pathways can inhibit stem cell proliferation, mobilization, and monocyte production, this may provide a rationale for boosting high-density lipoprotein levels after a myocardial infarction to prevent reocclusion.